(19) Japanese Patent Office (JP) 
(12) Official Gazette for Unexamined Patents (A) 

(1 1) Patent Application Early Disclosure (Kokai) 62-47333 
(43) Publication Date: March 2, 1987 



(51) Int. CI." 


Identification Symbols 


Internal File No. 


A 61 B 1/00 
G 02 B 23/24 


3 1 0 


7916-4C 
8507-2H 



Request for Examination: Not Requested Number of Inventions: 1 (Total of 8 Pages) 



(54) Title of Invention: 

(21) Application No. 

(22) Filing Date: 
(72) Inventor: 

(71) Applicant: 
(74) Agent: 



Two-Step Bending-Type Bending Device for Endoscope 

60-188225 
August 26, 1985 
Teruo OUCHI 

c/o Asahi Optical Co., Ltd., 36-9, Maeno-cho 2 chome, 
Itabashi-ku, Tokyo-to 

Asahi Optical Co., Ltd. 

36-9, Maeno-cho 2 chome, Itabashi-ku, Tokyo-to 
Kazuhiko MITSUI, Patent Attorney 



Specification 



1. Title of Invention 



Two-Step Bending-Type Bending Device for Endoscope 
2. Claims 

1 . A two-step bending-type bending device for an endoscope, wherein a bending 
part that is capable of bending freely and is disposed on the distal end of an insertion part 
comprises a first bending portion on the distal-end side and a second bending portion just 
in back of this, and each bending portion is capable of being selectively bent by remote 
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operation from means for the bending operation, said two-step bending-type bending 
device for an endoscope characterized in 

being formed such that the first and second bending portions have both vertical 
and horizontal flexibility, and 

being structured such that each bending portion and the means for the bending 
operation can be selectively connected and disconnected freely. 

2. The two-step bending-type bending device for an endoscope according to 
claim 1, wherein the first bending portion and the second bending portion bend freely in 
the same direction. 

3. The two-step bending-type bending device for an endoscope according to 
claim 1, wherein the first bending portion and the second bending portion bend freely in 
different directions. 

3. Detailed Description of Invention 
[Industrial Field of Use] 

The present invention relates to an endoscope used to monitor the stomach and 
intestines or other body cavity, the inside of a curved water duct or other equipment, and 
the like, and in particular, relates to the improvement of a so-called two-step bending- 
type bending device comprising bending parts at two bending portions that are capable of 
being selectively bent. 

[Prior Art] 

In order to insert an endoscope inside a lumen having complex bends, a so-called 
two-step bending-type bending device is used, wherein a bending part that is capable of 
being bent freely and is disposed on the distal end of an insertion part comprises a first 
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bending portion on the distal-end side and a second bending portion on the posterior side 
thereof such that each of these portions can be selectively bent by remote operation from 
a knob for the bending operation disposed at an operating part. 
[Problems to Be Solved By Invention] 

In order to insert an endoscope inside a thin lumen having three-dimensional, 
complex bends, the distal end of the insertion part of the endoscope itself must be capable 
of bending three-dimensionally and precisely along the shape of the lumen. 

However, by means of the above-mentioned two-step bending-type bending 
device of an endoscope of the prior art, the first and the second bending portions have 
flexibility only in a predetermined direction in which they can be bent by a bending 
operation and cannot bend in the other direction. Moreover, each bending portion is only 
bent in a constant shape that is mechanically determined. Therefore, when an endoscope 
is inserted from the duodenum into a bile duct, for instance, the bending part cannot be 
precisely bent into the complex, three-dimensional lumen shape of the bile duct, and it 
becomes very difficult to insert the endoscope into the bile duct. 

Moreover, by means of the two-step bending-type bending device of the 
endoscope of the prior art, the first and the second bending portions are usually connected, 
via an operating wire, to a knob for the bending operation disposed on the respective 
operating part, and when the bending operation knob tums, the shape of the bending part 
changes; therefore, the bending operation knob mechanism acts as a resistance that 
interferes with an arbitrary shape change of the distal-end bending part. Moreover, when 
turned, the bending operation knob runs up against the fingers of the hand holding the 
operating part and prevents the shape of the distal-end bending part from smoothly 
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changing along the curve of the lumen, and it becomes difficult to insert the endoscope 
into a thin lumen having complex bends. 

An object of the present invention is to provide a two-step bending-type bending 
device for an endoscope, wherein the first bending portion and the second bending 
portion of an insertion part distal end are capable of being bent selectively; and the 
disadvantages of the prior art are solved in that the shape of the distal end bending part is 
capable of changing smoothly along the curve of a lumen and the endoscope can be 
easily inserted into a thin lumen that bends three-dimensionally in a complex manner. 
[Means for Solving Problems] 

By means of the two-step bending-type bending device for an endoscope of the 
present invention for accomplishing the above-mentioned object, a two-step bending-type 
bending device of an endoscope, wherein a bending part that is capable of bending freely 
and is disposed on the distal end of an insertion part comprises a first bending portion on 
the distal-end side and a second bending portion just in back of this, and each bending 
portion is capable of being selectively bent by remote operation from bending operation 
means, is characterized in being formed such that the first and the second bending 
portions have both vertical and horizontal flexibility, and being structured such that each 
bending portion and the bending operation means can be selectively connected and 
disconnected freely. 
[Effect] 

It is possible to bend freely the first bending portion by remote operation and use 
the second bending portion as a flexible tube that has vertical and horizontal flexibility 
and that is capable of bending fi-eely under outside force by connecting the first bending 
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portion with the bending operation means and disconnecting the second bending portion 
from the bending operation means. This state is generally used in order to introduce the 
distal end of the endoscope up to an opening in a thin lumen that bends three- 
dimensionally. 

Next, it is possible to bend freely the second bending portion by remote operation 
and use the first bending portion as a flexible tube that has vertical and horizontal 
flexibility and that is capable of bending freely under outside force by connecting the 
second bending part to the bending operation means and disconnecting the first bending 
part from the bending operation means. In this state, the bent status of the second 
bending portion can be adjusted to guide the first bending portion to the target. Moreover, 
the first bending portion can bend freely along the shape of a thin lumen having complex 
bends; therefore, this state is used in order to insert or pass the first bending portion to the 
inside of a thin lumen that bends three-dimensionally. 
[Working Examples] 

The first working example of the present invention will be described on the basis 
of Figures 1 through 3. 

Figure 2 shows the overall structure of the endoscope body. The endoscope body 
comprises an operating part 1 and an insertion part 3 wherein a distal-end body 2 that 
connects with operating part 1 and houses the optical system, and the like, is fastened to 
the distal end; the portion adjacent to distal-end body 2 of insertion part 3 forms a 
bending part 4 that is bent freely by remote operation from operating part 1; and bending 
part 4 comprises a first bending portion 4a on the distal-end side and a second bending 
portion 4b just in back of this. 
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Figure 1 shows the internal structure of bending part 4. First and second bending 
portions 4a and 4b of this bending part 4 are structured such that multiple sections 5 
communicate via communicating pins 6 so that they can turn vertically and horizontally 
around one another freely and such that they have flexibility in all directions, including 
vertically and horizontally. 

Moreover, each end part of a pair of operating wires 8a and 8b is fastened to the 
top and bottom of section 5a at the distal end of first bending part 4a, and these operating 
wires 8a and 8b pass through the inside of close coil pipes 7a and 7b, the ends of which 
are attached to section 5b at the back end of first bending portion 4a, and lead inside 
operating part 1 . First bending portion 4a is bent up and down by pulling operating wires 
8a and 8b. 

Moreover, the respective ends of a pair of operating wires 8c and 8d are attached 
to the top and bottom of section 5b just in back of first bending portion 4a, that is, the 
section on the distal end of second bending portion 4b, and these operating wires 8c and 
8d pass through the inside of close coil pipes 7c and 7d, the ends of which are fastened to 
section 5c at the back end of second bending portion 4b, and lead inside operating part 1 . 
Second bending portion 4b is bent vertically by pulling operating wires 8c and 8d. 

Figure 3 shows the intemal structure of operating part 1. Pulleys 1 la and 1 lb 
engage, such that they can turn fireely, in shafts 10a and 10b standing erect in a fi*ame 9 of 
operating part 1 . Moreover, the back end parts of operating wires 8a and 8b of first 
bending portion 4a are wound around pulley 1 la from different directions; these end 
parts are anchored to pulley 1 la by soldering, or similar procedures; operating wires 8a 
and 8b are pulled by turning pulley 1 la; and first bending portion 4a bends vertically. 
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In addition, the back end parts of operating wires 8c and 8d of second bending 
portion 4b wrap around pulley 1 lb from different directions; these end parts are anchored 
to pulley lib, and operating wires 8c and 8d are pulled by turning pulley 1 lb, and second 
bending portion 4b bends vertically. 

Reference 12 is the pulley cover disposed in such a way that operating wires 8c 
and 8d do not unwind from pulley 1 lb. 

It should be noted that it is possible to use a rack and pinion, chain and sprocket, 
or other mechanism in place of pulleys 1 la and 1 lb. 

Each top end part of shafts 10a and 10b is formed projecting to the outer part of 
operating part 1 and a first bending operation knob 13a or a second bending operation 
knob 13b, which are the respective means for the bending operation, engage with the 
respective shaft such that they turn freely. 

Moreover, first bending operation knob 13a and second bending operation knob 
13b are disposed in such a way that they can slide freely with respect to shafts 10a and 
10b, respectively, and are stopped at two click positions by click mechanisms 14a and 
14b, respectively. 

Gears 15a and 15b are anchored at the top ends of pulleys 1 la and 1 lb, 
respectively, and gears 15a and 15b and interlocking ratchet claws 16a and 16b are 
anchored at the bottom ends of bending operation knobs 13a and 13b. Gears 15a and 15b 
and ratchet claws 16a and 16b are engaged and disengaged by moving bending operation 
knobs 13a and 13b up and down to change the click position. 

Consequently, when bending operation knob 13a (or 13b) is pushed down and 
gear 15a (or 15b) and ratchet claw 16a (or 16b) engage, operating wires 8a and 8b (or 
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operating wires 8c and 8d) are moved forward and first bending portion 4a (or second 
bending portion 4b) is bent vertically by turning bending operation knob 13a (or 13b), 
while when bending operation knob 13a (or 13b) is pulled up and gear 15a (or 15b) and 
ratchet claw 16a (or 16b) are disengaged, bending operation knob 13a (or 13b) and pulley 
1 la (or 1 lb) are disconnected. Figure 3 shows this discoxmected state. 

When the endoscope of the present working example is inserted from the 
duodenum into a bile duct, for instance, first, first bending operation knob 1 is pushed 
down and the second bending operation knob is pulled up so that second bending portion 
4b is brought to a so-called pulley state in which it can freely bend under outside force; 
distal-end body 2 is guided to the bile duct inlet while first bending operation knob 13a is 
operated to bend first bending part 4a as appropriate, first bending portion 4a is bent in 
the opposite direction, and distal-end body 2 is inserted into the bile duct. 

When insertion part 3 is forced in this state, the bent shape of first bending portion 
4a cannot match the complex three-dimensional bends in the bile duct and distal end 
body 2 cannot be inserted deep into the duct. 

Therefore, the endoscope is inserted into the bile duct with the shape of first 
bending portion 4a changing with the three-dimensional complex bending of the bile duct, 
in contrast to the above-mentioned procedure, by pulling first bending operation knob 
13a up to bring first bending portion 4a to a pulley state such that the shape of first 
bending portion 4a can bend freely along the shape of the bile duct; pushing the second 
bending operation knob down; and inserting insertion part 3 while bending second 
bending portion 4b in the opposite direction by remote operafion from the operating part. 
Figure 4 shows this state. 
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Moreover, when second bending portion 4b has also been inserted into the bile 
duct, and then insertion part 3 is pushed in and distal-end body 2 is inserted deep into the 
bile duct up to a bifurcation in the lumen with first bending portion 4a and second 
bending portion 4b both in a pulley state, the route for insertion can be selected arbitrarily 
by again subjecting first bending portion 4a to a bending operation. 

Figure 5 shows a second working example of the present invention. Each end 
part of operating wires 8c and 8d is attached in the horizontal direction of front section 5b 
of second bending portion 4b, and first bending portion 4a is bent vertically while second 
bending portion 4b is bent horizontally by remote operation from the operating part. 
Depending on the purpose and the site were the endoscope is used, it is possible to 
reverse the direction in which the first bending portion 4a and the second bending portion 
4b bend. 

Figures 6 through 9 show the third through sixth working examples of the present 
invention. In order to describe only the major points of these examples, only the 
structure of the portion where one bending portion and the bending operation knob are 
disconnected is shown and a description and drawings of the other portions have been 
omitted. 

Figure 6 shows a third working example of the present invention. A gear 36 is 
anchored to the shaft of a bending operation knob 33, which is a bending operation means, 
and gear 36 is engaged with a gear 35 anchored to a pulley 3 1 by moving the bending 
operation knob 33 up and down. 

Figure 7 shows a fourth working example of the present invention. By moving 
vertically a bending operation knob 43, which is a bending operation means, a square 
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shaft 44 formed in an end part of the shaft thereof engages with a square hole 47 formed 
in the center of a gear 46 that is usually interlocked with a gear 45 communicating with a 
pulley 41 . In this case, any shaft that transmits tuming force and a hole, such as a spline 
shaft, round shaft and a round hole, or the like can be used as the communication means 
in place of square shaft 44 and square hole 47. 

Figure 8 shows the fifth working example of the present invention. A fi-iction 
plate 54 is bonded on the bottom of a gear 55, which is usually interlocked with a gear 56 
anchored to the shaft of a bending operation knob 53, which is the bending operation 
means. By pushing this fiiction plate 54 to pulley 5 1 , or pulling the plate away from the 
pulley, bending operating knob 53 is engaged with pulley 51. Friction plate 54 is moved 
up and down by tuming an up/down shaft 52 screwed to operating part 2 and 
communicating with gear 55. 

Figure 9 shows the sixth working example of the present invention. By tuming a 
lever 62 screwed to operating part 1 , a friction plate 64 anchored to the top end part of the 
shaft of a pulley 61 moves up with pulley 61 and is pushed to bending operation knob 63, 
which is the bending operation means. The device of the present invention does not 
necessarily use gears, as shown in the present example. 

Figures 10 through 12 are the seventh through ninth working examples of the 
present invention. Either first bending portion 4a or second bending portion 4b is 
selectively bent by one bending operation knob, which is a bending operation means, 
while the other bending portion is in pulley status. 

Figure 10 is a seventh working example of the present invention. A bending 
operation knob 73, which is a bending operation means, fits into a shaft 70a, which is 
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formed projecting to the outside of operating part 1, in such a way that the knob can turn 
and slide up and down freely. This sliding is stopped at three click positions by a click 
mechanism 74. 

Moreover, gears 75a and 75b are anchored in the top end part of pulleys 71a and 
71b, respectively, and a ratchet claw 76 is anchored at the bottom end of bending 
operation knob 73. When bending operation knob 73 is slid up and stopped at the top 
click position, ratchet claw 76 interlocks with gear 75a anchored to pulley 71a of the first 
bending position and the second bending portion bends without restraint under outside 
force. 

In addition, when bending operation knob 73 is slid down and stopped at the 
bottom click position, ratchet claw 76 interlocks with gear 75b anchored to pulley 71b for 
the second bending portion. The second bending portion is bent by turning bending 
operation knob 73. At this time, the first bending portion bends freely under outside 
force. Moreover, when bending operation knob 73 is stopped at the middle click position, 
ratchet claw 76 does not interlock with either gear 75a or 75b, and turning bending 
operation knob 73 has no effect on either the first or the second bending portion, while 
bending part 4 fi'eely bends vertically and horizontally under outside force. 

It should be noted that gear coupling, fi-iction plate coupling, or another coupling 
means can be used in place of the ratchet claw/gear coupling. 

Figure 1 1 shows the eighth working example of the present invention. Internal 
gears 85a and 85b are formed around the inside circumference of pulleys 81a and 81b, 
and a spur gear 86 and an operating knob 82 are disposed so that they can move up and 
down freely joined as one unit by a communication pin 87, and are stopped at the top, 
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middle, and bottom position by a click mechanism 84. Spur gear 86 interlocks with 
internal gear 85a of pulley 81a for the first bending portion at the bottom click position; it 
interlocks with internal gear 85b of pulley 81b for the second bending portion at the top 
click position; but it does not interlock with either of internal gears 85a or 85b at the 
middle click position. Moreover, a bending operation knob 83 is supported by operating 
part 1 such that it can freely turn but not move up and down vertically, while 
communicating pin 87 is inserted through a long vertical hole 88 formed in the axis part 
thereof such that by turning bending operation knob 83, spur gear 86 is turned via 
communicating pin 87. 

Figure 12 shows the ninth working example of the present invention. A flange- 
shaped working cylinder 96 is disposed such that it can freely move up and down 
vertically on the inside of two pulleys 91a and 91b disposed away from and parallel to 
one another in such a way that they can freely turn. A cylinder part 96a thereof is 
disposed between the two pulleys 91a and 91b, and friction plates 95b and 95a formed 
from, for instance, cork plates, are bonded to the top and bottom surfaces of cylinder 96a. 
Moreover, the top of working cylinder 96 is formed projecting outside operating part 1, 
and a tuming ring 100 fits into this part such that it can freely turn and move up and 
down with working cylinder 96. Working cylinder 96 is moved up and down vertically 
and friction plates 95b and 95a are pushed to pulley 91b or 91a by a tuming lever 92 that 
passes through a cam groove 94 formed in a bearing 90 and is anchored communicating 
with tuming ring 100. Moreover, a bending operation knob 93, which is the bending 
operation means, is supported by operating part 1 such that it can turn freely but not 
move up and down vertically, while a conmiunicating pin 97 anchored to working 
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cylinder 96 is passed through a long vertical hole 98 formed in the axis part thereof such 
that by turning bending operation knob 93, friction plates 95a and 95b are turned via 
communicating pin 97 and working cylinder 96 and either pulley 91a or 91b pushed by 
friction plate 95a or 95b is turned. Reference 99 is the spacer for maintaining a space 
between the two pulleys 91a and 91b. 
[Effect of the Invention] 

By means of the two-step bending-type bending device for an endoscope of the 
present invention, the first and second bending portions are formed such that they have 
flexibility in both the vertical and horizontal directions; the connection between each 
bending portion and the bending operation means can be selectively and freely 
disconnected and it is thereby possible, when inserted, to use one of the first and second 
portions as a portion that can be freely bent by a remote operation and the other as a 
flexible tube having flexibility in both the vertical and horizontal directions and capable 
of freely bending under outside force. Therefore, the present invention has the effect of 
making it possible to easily guide and insert an endoscope into a thin lumen having 
complex three-dimensional bends. 
4. Brief Description of the Drawings 

Figure 1 is a drawing of the bending part of the first working example of the 
present invention, Figure 2 is a drawing showing an endoscope that uses the first working 
example of the present invention, Figure 3 is a cross section of the operating part thereof, 
Figure 4 is a drawing showing the use of the first working example of the present 
invention, Figure 5 is a drawing of the bending part of the second working example of the 
present invention, Figure 6 is a cross section of the operating part of the third working 
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example of the present invention, Figure 7 is a cross section of the operating part of the 
fourth working example of the present invention. Figure 8 is a cross section of the 
operating part of the fifth working example of the present invention, Figure 9 is a cross 
section of the operating part of the sixth working example of the present invention, 
Figure 10 is a cross section of the operating part of the seventh working example of the 
present invention, Figure 1 1 is a cross section of the operating part of the eighth working 
example of the present invention, and Figure 12 is a cross section of the operating part of 
the ninth working example of the present invention. 

3. Insertion part 

4. Bending part 

4a. First bending portion 
4b. Second bending portion 

5. Section 

6. Communicating pin 

8a, 8b, 8c, 8d. Operating wires 

13, 33, 43, 53, 63, 73, 83, 93. Bending operation knobs 

Patent Applicant: Asahi Optical Co., Ltd. 
Agent: Kazuhiko MITSUI, Patent Attorney 
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Figure 8 
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Figum 1 1 
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